MOBILE TERMINAL AND METHOD OF CONTROLLING 

THE SAME 




BACKGROUND OF THE INVENTION 

The present invention relates to a mobile terminal that 
can integrally move between a infrastructure network and 
an ad hoc network and to a method of controlling the same. 

An infrastructure network in which networks such as 
internets are interconnected via a relay node such as a 
router as well as an ad hoc network which has no relay 
node and is a network temporarily configured of only 
terminals are well known as aspects of a network. 

In order to establish communications by connecting a 
mobile terminal to a network, the mobile terminal must 
have (1) a terminal address used in a network to be 
connected, or a network address of the network itself and 
(2) an opposite communication party's address. 

With respect to the item (1), the dynamic host 
configuration protocol, DHCP, (for example, refer to 
Douglas E. Comer, "Internetworking with TCP/IP Volume I 
principles, protocols and architecture". Third edition, 
1995, Prentice-Hall, Inc.) is well known for an internet 
being an example of an infrastructure network. Moreover, 
with respect to the item (2), the domain name system, DNS, 
(for example, refer to Douglas E. Comer, "Internetworking 
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with TCP/IP Volume I principles, protocols and 
architecture". Third edition, 1995, Prentice-Hall, Inc.) 
is well known. In the DHCP, a DHCP server is set up that 
holds a terminal address or infrastructure network address 
to be allocated to a terminal. Necessary values such as 
terminal or network addresses for connection are requested 
to the DHCP server when a terminal is connected to a 
network. The DHCP server provides parameters to the 
terminal without troubles due to duplicate terminal 
addresses, based on the request from the terminal. Fig. 15 
depicts such an operation. When the terminal 1 and the 
terminal 2 are connected to a network, they respectively 
broadcast DHCP Requests containing desired information. 
Fig. 15 shows an example in which the terminals 1 and 2 
request a terminal address. In response to the DHCP 
Request message, the DHCP server transmits a DHCP ACK 
message containing supply information to the request 
sources. In Fig. 15, the DHCP server transmits two DHCP 
ACK messages, one containing an address 1 and the other 
containing an address 2, to avoid overlapping of a 
terminal address at the terminals 1 and 2. 

In the internetV-<khe DNS (Drain Name System) is used to 
detect the correspondenb&between the terminal name of a 
terminal and the terminal addti^ss. The DNS introduces a 
DNS server that manages the correspcJtKtences between the 



terminal ' names of terminals to be managed and the 
terminal addresses and predetermines the procedure of 
making inquiries from a terminal to the DNS server and the 
procedure of making inquiries between servers. In most 
cases , the addreiss of the DNS server managing a terminal 
is set to the terminal itself. Fig. 16 depicts the case 
where the terminal YL detects the terminal address of the 
terminal 2. The terminal 1 transmits a DNS Query message 
requesting the terminal address of the terminal 2 to the 
DNS server (the DNS seVver 1 in Fig. 16) registered. The 
DNS server 1 inquires the DNS server (the DNS server 2 in 
Fig. 16) managing the terminal address of the terminal 2. 
Then the DNS server 1 notifies the terminal 1 of the 
address 2 (DNS Reply message) when obtaining the terminal 
address of the terminal 2 (Address 2). 

The ad hoc network is configured of only terminals and 
does not have a server such as DHCP server or DNS server 
used in the infrastructure network. For this reason, even 
if the same procedure as that in the infrastructure 
network are used, communications cannot be accomplished by 
connecting the terminal to an ad hoc network. In order to 
accomplish communications according to the same procedure 
as that in the infrastructure network, a server function 
may be added to one of terminals connected to an ad hoc 
network. However, since this approach requires a special 



terminal with a server function, it is considerably poor 
in versatility. In order to improve the versatility, a 
procedure different from that in the infrastructure 
network may be defined in the ad hoc network so that the 
procedure can be selectively used according to an ad hoc 
network or infrastructure network to be connected. However, 
in the case of this procedure, the terminal must be reset 
when it moves between an ad hoc network and an 
infrastructure network according to the procedure for an 
infrastructure network and the procedure for an ad hoc 
network to be introduced thereto. 

SUMMARY OF THE INVENTION 

The objective of the present invention is to solve the 
above-mentioned tasks . 

Moreover, the objective of the invention is to provide a 
mobile terminal that can integrally move between an 
infrastructure network and an ad hoc network. 

Furthermore, another objective of the present invention 
is to provide a mobile terminal control method that 
enables information regarding communications and 
connection to an ad hoc network to be effectively provided 
between mobile terminals in an ad hoc network. 

The objective of the present invention is achieved by a 
mobile terminal that can be connected in a mobile mode 
between an infrastructure network and an ad hoc network. 



- 5 - 



the infrastructure network being a permanent network 
interconnected via a relay node, the ad hoc network being 
a temporary network formed of only plural terminals, the 
infrastructure network having plural mobile terminals , 
relay nodes , and a server which provides information 
needed for connection of mobile terminals; and wherein an 
infrastructure network connection procedure and an ad hoc 
network connection procedure are configured in an 
integrated mode in an address management process, a 
connection network identification process and a 
destination address capture process which are needed when 
said mobile terminal is connected to a network to 
establish communications; wherein each process including 
steps of identifying whether a network to which the mobile 
terminal is connected is an ad hoc network or 
infrastructure network and then using a procedure 
corresponding to the connected network. 

Moreover, a mobile terminal that can be connected in a 
mobile mode between an infrastructure network and an ad 
hoc network, the infrastructure network being a permanent 
network interconnected via a relay node, the ad hoc 
network being a temporary network formed of only plural 
terminals, the infrastructure network having plural mobile 
terminals , relay nodes , and a server which provides 
information needed for connection of mobile terminals , the 



mobile terminal comprises receive packet input means for 
inputting as a receive packet a packet transmitted onto a 
communication medium configuring a network to be 
connected; transmission packet output means for 
transmitting a transmission packet onto the communication 
medium; means for inputting an opposite communciation 
party's name of the mobile terminal itself; means for 
outputting a destination address corresponding to the 
opposite communication party's name; address management 
means for receiving the receive signal, for identifying 
whether or not the network to be connected is the 
infrastructure network or ad hoc network, and for 
transmitting the transmission packet which captures and 
manages an address used in the network; destination 
address capture means for receiving the receive signal, 
for identifying whether or not the network to be connected 
is the infrastructure network or ad hoc network, for 
outputting the transmission packet to capture the 
destination address corresponding to the opposite 
communication party's name, and for obtaining a 
destination address of the opposite communication party's 
name; and move management means for receiving the receive 
packet and outputting the transmission packet to manage 
whether or not the movable terminal itself has moved from 
the network to be connected to another network. 



In the mobile terminal according to the present 
invention, the address management means comprises ad hoc/ 
infrastructure network identification means for 
identifying whether or not a network to be connected by 
the mobile terminal itself is the infrastructure network 
or the ad hoc network in response to the receive packet, 
for outputting a network identification signal 
representing a network to which a network to be connected 
by the mobile terminal itself is connected, for outputting 
an infrastructure network connection signal when the 
network to be connected is the infrastructure network, and 
for outputting an ad hoc network connection signal when 
the network to be connected is the ad hoc network; 
infrastructure network address management means for 
receiving the receive packet and the infrastructure 
network connection signal, for outputting necessary 
transmission data as the transmission packet, and for 
managing an address used by the mobile terminal Itself 
when a network to be connected by the mobile terminal 
itself is an infrastructure network; ad hoc network 
address management means for receiving the receive packet 
and the ad hoc network connection signal, for outputting 
necessary data as the transmission packet, and for 
managing an address used by the mobile terminal itself 
when the network to be connected by the mobile terminal 



itself is an ad hoc network; and a switch for receiving 
the network identification signal, the transmission packet 
from the infrastructure network address management means , 
and the transmission packet from the ad hoc network 
address management means, for selectively outputting the 
transmission packet from the infrastructure network 
address management means by the network identification 
signal when a network in a connection state to the mobile 
terminal itself is an infrastructure network, and for 
selectively outputting the transmission packet from the ad 
hoc network address management means when the network in a 
connection state is an ad hoc network. 

In the mobile terminal according to the present 
invention, the ad hoc/ infrastructure network 
identification means comprises infrastructure network 
advertisement message receive means for receiving an 
infrastructure network advertisement message containing a 
network address of an infrastructure in response to the 
receive packet and for outputting an infrastructure 
network advertisement message receive signal representing 
that the infrastructure network advertisement message has 
been received when the infrastructure network 
advertisement message contains a network address equal to 
a network address of a network connected to the mobile 
terminal itself; ad hoc network advertisement message 
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receive means for receiving an ad hoc network 
advertisement message containing a network address of an 
ad hoc network in response to the receive packet and for 
outputting an ad hoc network advertisement message receive 
signal representing that the ad hoc network advertisement 
message has been received when the ad hoc network 
advertisement message contains a network address equal to 
a network address of a network connected to the mobile 
terminal itself; a first counter for performing a reset 
operation by receiving the ad hoc network advertisement 
message receive signal and a reset signal, counting the 
number of ad hoc network advertisement messages, and 
outputting the number of the ad hoc network advertisement 
messages every time the reset signal is received; a second 
counter for performing a reset operation by receiving the 
infrastructure network advertisement message receive 
signal and the reset signal, counting the number of 
infrastructure network advertisement messages, and 
outputting the number of the infrastructure network 
advertisement messages every time the reset signal is 
received; a timer for measuring a predetermined period of 
time and then outputting the rest signal when a time-out 
occurs; an adder for adding an output from the first 
counter and an output from the second counter; a first 
comparator for comparing the output from the first counter 
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with zero to obtain a result, outputting the result as the 
infrastructure network connection signal, and outputting 
data which creates the network identification signal; a 
second comparator for comparing the output from the second 
counter with zero to obtain a result and outputting the 
result to the decoder which creates the network 
identification signal and to an encoder which creates the 
ad hoc network connection signal; and a third comparator 
for comparing the output from the adder with zero to 
obtain a result and outputting the result to the decoder 
which creates the network identification signal and to an 
encoder which creates the ad hoc network connection 
signal; the decoder receiving signals from the first, the 
second, and the third comparators to create an 
infrastructure or ad hoc network connection signal; the 
encoder receiving signals from the second and the third 
comparators and then encoding the ad hoc network 
connection signal representing whether or not the mobile 
terminal itself configures a new ad hoc network or the 
mobile terminal itself is connected to an existing ad hoc 
network, based on the input signal. 

In the mobil^sterminal according to the present 
invention, the ad hb^i network address management means 
comprises ad hoc network^vnetwork address management means 
for receiving the receive packet and the ad hoc network 
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connection signal, outputting a message requesting a 
network Address containing a network address used in a new 
ad hoc netWork when a new ad hoc network is configured for 
connection ks the transmission packet and a message 
representing\a spent network address when the ad hoc 
network/ netwdrk address request message containing the 
spent network <i<ldress in an ad hoc network connected by 
the mobile terminal itself has been received, capturing a 
network address of an ad hoc network to which the mobile 
terminal itself is\connected, based on the receive packet, 
outputting a network^address captured signal representing 
that the captured network address and the network address 
have been captured, and managing the captured network 
address not to be used in an overlap mode; and an hoc 
15 network/ terminal address^management means for receiving 

the receive packet, the ad\ hoc network connection signal, 
the captured network address, and the network address 
captured signal, outputting \s the transmission packet a 
message requesting a terminal ^address list being used in 
the ad hoc network when the mobile terminal is connected 
to an existing ad hoc network and a message containing the 
terminal address list held by the\nobile terminal itself 
in response to the address list requesting message, 
capturing a terminal address used in\ah hoc network to be 
25 connected by the mobile terminal itself, based on the 
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receive packet and the ad hoc network connection signal, 
and acknowledging a terminal address to be used in the ad 
hoc network connected by the mobile terminal itself. 

In the mobile teurminal according to the present 
invention, the destination address capture means comprises 
ad hoc/ infrastructure network identification means for 
receiving the receivfe packet, identifying whether or not a 
network to which the Vnobile terminal is connected is the 
infrastructure network or the ad hoc network, outputting a 
network identification! signal representing a network to be 
connected to a network connected by the mobile terminal, 
outputting an infrastructure network connection signal 
when the network to be connected is the infrastructure 
network, and outputting an ad hoc network connection 
signal when the network to\ be connected is the ad hoc 
network; a first switch fori receiving the name of the 
opposite communication party's name of the mobile terminal 
itself and the network Identification signal and selecting 
a destination of the opposite! communication party's name 
based on the network identification signal; infrastructure 
network/ destination address capture means for receiving 
the infrastructure network connection signal and the 
opposite communication party's name, transmitting a 
message requesting a terminal address corresponding to the 
communication opponent's name, detecting a message 
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containing a terminal\ address corresponding to the 
opposite communication! party ' s name from the receive 
packet, and outputting \the terminal address corresponding 
to the opposite communication party's name; ad hoc 
5 network/ destination address capture means for receiving 

the ad hoc network connection signal and the opposite 
communication party's name, transmitting a message 
requesting a terminal address corresponding to the 

\ 

opposite communication party's name, detecting a message 

\ 

10 containing a terminal address corresponding to the 

opposite communication party's name from the receive 
packet, and outputting the germinal address corresponding 
to the opposite communication party's name; a second witch 
for selectively outputting ^terminal address 

15 corresponding to the opposite communication party's name 

\ 

captured by the infrastructure network/ destination 
address capture means and a terminal address corresponding 
to the opposite communication party's name captured by the 

ad hoc network/ destination address capture means, based 

\ 

20 on the network identification signal; and a third switch 

\ 

for selectively transmitting a message requesting a 
terminal address corresponding to\^:he opposite 
communication party's name captured by the infrastructure 
network/ destination address capture means and a message 
25 requesting a terminal address corresponding to the 

I 
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opposite communication party's name captured by the ad 
hoc/ destination \address capture means, based on the 
network identification signal. 

In the mobile terminal according to the present 
invention, the ad hoc network/ destination address capture 
means comprises destination terminal address detection 
means for receiving the network identification signal, 
starting up when a connection network of the mobile 
terminal itself is an ad hoc network, receiving the 
receive packet and the ooposite communication party's name, 
outputting the terminal address of the opposite 
communication party's name by detecting a destination 
address message containing correspondence relationships 
between the opposite communication party's name and the 
opposite communication party's terminal address from the 
receive packet, and outputting a terminal address capture 
signal of the opposite communication party; destination 
terminal address request message output means for 
receiving the opposite communication party's name, 
broadcasting as the transmission packet a message 
requesting the correspondence relationship between the 
opposite communication party's name and the opposite 
communication party's terminal to a communication medium 
in which a connection network of the mobile terminal 
itself configures an ad hoc network, and outputting a 
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timer start-up signal; a timer for starting measuring a 
predetermined period of time in response to the timer 
start-up signal, ceasing measurement of the predetermined 
period of time when a terminal address capture signal of 
5 the opposite communication party is received during 

measuring the predetermined period of time, and outputting 
a time-out signal representing a time-out when the 
measurement of the predetermined period of time ends; 
»fl terminal address non-capture detection means for 

s u s 

Xj 10 outputting a terminal address non-capture signal 

5 is 13 

I'M representing that a terminal address corresponding to the 

opposite communication party's name cannot be captured, 
Un when the time-out signal is received; a control circuit 

! e y for outputting a switch control pulse that selects the 

q 15 terminal address non-capture signal when the time-out 

signal is input and selects a terminal address capture 
signal of the opposite communication party when a terminal 
address capture signal of the opposite communication party 
is input; a switch for selectively outputting the terminal 
20 address non-capture signal or the terminal address capture 

signal of the opposite communication party, based on the 
switch control pulse; destination terminal address request 
message detection means for detecting the destination 
terminal address request message in response to the 
25 receive packet and then outputting the destination address 
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message transmission request signal when the destination 
terminal address request message requests a terminal 
address to the name of the mobile terminal itself; and 
destination terminal address message transmission means 
for broadcasting as the transmission packet the 
destination terminal address message containing its own 
terminal address to a communication medium in which a 
connection network of the mobile terminal configures an ad 
hoc network, when the destination address message message 
transmission request signal is input. 

In the mobile terminal according to the present 
invention, the ad hoc/ infrastructure network 
identification means comprises infrastructure network 
advertisement message receive means for receiving an 
infrastructure network advertisement message containing a 
network address of an infrastructure network in response 
to the receive packet, and outputting an infrastructure 
network advertisement message receive signal representing 
that the infrastructure network advertisement message has 
been received when the infrastructure network 
advertisement message contains a network address equal to 
a network address of a network connected by the mobile 
terminal itself; ad hoc network advertisement receive 
means for receiving an ad hoc network advertisement 
message containing a network address of an ad hoc network 



in response to the receive packet, and outputting an ad 
hoc network advertisement message receive signal 
representing that the ad hoc network advertisement message 
has been received when the ad hoc network advertisement 
message contains a network address equal to a network 
address of a network connected by the mobile terminal 
itself; a first counter for performing a reset operation 
by receiving the ad hoc network advertisement message 
receive signal and a reset signal, counting the number of 
the ad hoc network advertisement messages, and outputting 
the number of the ad hoc network advertisement messages 
every time the reset signal is input; a second counter for 
performing a reset operation by receiving the 
infrastructure network advertisement message receive 
signal and a reset signal, counting the number of the 
infrastructure network advertisement messages, and 
outputting the number of the infrastructure network 
advertisement messages every time the reset signal is 
input; a timer for measuring a predetermined period of 
time and outputting the reset signal when a time-out 
occurs; a first comparator for comparing an output of the 
first counter with zero to determine a comparison result, 
and outputting the comparison result as the infrastructure 
network connection signal to the decoder that creates the 
network identification signal; and a second comparator for 



- 18 - 



comparing an output of the second counter with zero to 
determine a comparison result, and outputting the 
comparison result as the ad hoc network connection signal 
to the decoder that creates the network identification 
5 signal; wherein the decoder that creates the network 

identification signal receives the infrastructure 
connection signal from the first counter and the ad hoc 
network connection signal from the second counter. 
In the mobile terminal according to the present 

10 invention, the mobile management means comprises network 

advertisement request message transmission means for 
detecting the infrastructure network advertisement message 
or the ad hoc network advertisement message containing a 
network address of a network to which the mobile terminal 

15 is connected, in response to the receive packet, detecting 

that the mobile terminal has been moved to a different 
network when the infrastructure network advertisement 
message or the ad hoc network advertisement message cannot 
be received for a predetermined period of time, and 

20 transmitting the infrastructure network advertisement 

message or the ad hoc network advertisement request 
message requesting the network address of the network; and 
ad hoc network advertisement means for receiving the 
receive packet when a network to which the mobile terminal 

25 is connected is an ad hoc network, and transmitting the ad 
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hoc network advertisement message representing the 
presence of the ad hoc network in cooperation with another 
mobile terminal connected to the ad hoc network. 

In the mobile terminal according to the present 
invention, the network advertisement request message 
transmission means comprises infrastructure network 
advertisement message receive means for receiving an 
infrastructure network advertisement message containing a 
network address of an infrastructure network in response 
to the receive packet, and outputting an infrastructure 
network advertisement message receive signal representing 
that the infrastructure network advertisement message has 
been received when the infrastructure network 
advertisement message contains a network address equal to 
the network address of a network to which the mobile 
terminal itself is connected; ad hoc network advertisement 
message receiving means for receiving an ad hoc network 
advertisement message containing a network address of an 
ad hoc network in response to the receive packet, and for 
outputting an ad hoc network advertisement message receive 
signal representing that the ad hoc network advertisement 
message has been received when the ad hoc network 
advertisement message contains a network address equal to 
a network address of a network to which the mobile 
terminal itself is connected; a first counter for 



performing a reset operation by receiving the ad hoc 
network advertisement message receive signal and a reset 
signal, counting the number of ad hoc network 
advertisement messages, and outputting the number of the 
ad hoc network advertisement messages every time the reset 
signal is received; a second counter for performing a 
reset operation by receiving the infrastructure network 
advertisement message receive signal and the reset signal, 
counting the number of infrastructure network 
advertisement messages, and outputting the number of the 
infrastructure network advertisement messages every time 
said reset signal is received; a timer for measuring a 
predetermined period of time and then outputting the rest 
signal when a time-out occurs; an adder for adding an 
output from the first counter and an output from the 
second counter; a comparator for comparing the output from 
the adder with zero to obtain a result, and outputting an 
advertisement message non-receive signal when the result 
equals zero; infrastructure network advertisement request 
message transmission means for broadcasting the 
infrastructure network advertisement request message onto 
a communication medium used by the mobile terminal itself 
when the advertisement message non-receive signal is 
received; and ad hoc network advertisement request message 
transmission means for broadcasting the ad hoc network 



advertisement request message onto the communication 
medium used by the mobile terminal itself when said 
advertisement message non-receive signal is received. 

Moreover, according to the present invention, a method 
of controlling a movable terminal, comprises the step of 
providing information to a first mobile terminal connected 
to an ad hoc network being a temporary network configured 
of only plural terminals, wherein another mobile terminal 
starts up a random timer in response to an information 
request from a mobile terminal; wherein the random timer 
allows only a terminal which has first occurred a time-out 
to supply information. 

Furthermore, according to the present invention, a 
mobile terminal controlling method including a procedure 
of providing information to a mobile terminal, the mobile 
terminal being connected to an ad hoc network being a 
temporary network configured of only plural terminals, 
comprises the steps of broadcasting an information 
requesting message to all mobile terminals connected to 
the ad hoc network by means of a first mobile terminal 
connected to an ad hoc network; starting up the random 
timer by means of each of the mobile terminals configuring 
the ad hoc network which receives the Information 
requesting message, the random timer measuring a random 
time; broadcasting information supply message 
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corresponding to the information requesting message to all 
mobile terminals connected to the ad hoc network by means 
of a mobile terminal in which time-out of the random timer 
has occurred among mobile terminals which have started up 
the random timer; and ceasing the random timer when each 
of the mobile terminals which have started up the random 
timer receives the information supply message and then 
stopping the information supply message from being 
transmitted. 

Moreover, a method of controlling a mobile terminal, 
comprises the step of providing information from a 
terminal with a shortest ad hoc network connection time 
when information is provided to a first mobile terminal 
connected to said ad hoc network being a temporary network 
configured of only plural terminals. 

Furthermore, according to the present invention, a 
mobile terminal controlling method including a procedure 
of providing information to a mobile terminal, the mobile 
terminal being connected to an ad hoc network being a 
temporary network configured of only plural terminals, 
comprises the steps of broadcasting an information request 
message to all mobile terminals connected to an ad hoc 
network by means of a first mobile terminal connected to 
the ad hoc network; determining an ad hoc network 
connection time based on a time connected to the ad hoc 
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network and a time at which the information requesting 
message has been received, by means of each of mobile 
terminals configuring the ad hoc network which has 
received the information request message; starting up a 
5 timer that measures a time according to a period of time 

for which a mobile terminal is connected to the ad hoc 
network; and broadcasting a response message corresponding 
to the information requesting message when time-out of the 
timer has occurred, ceasing the timer; and halting the 
10 timer when a response message is received to the 

information requesting message during an operation of the 
timer. 

According to the first aspect of the present invention, 
the mobile terminal can move between an infrastructure 
15 network and an ad hoc network without performing a reset 

operation . 

According to the second aspect of the present invention, 
the mobile terminal control method can prevent information 
to be provided in an overlap state. 
20 Moreover, according to the third aspect of the present 

invention, the mobile terminal control method can provide 
latest information and prevent information to be provided 
in an overlap state. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 This and other objects, features and advantages of the 



present invention will become more apparent upon a reading 
of the following detailed description and drawings, in 
which : 

Fig. 1 is a block diagram illustrating the main 
configuration of a mobile terminal according to the first 
aspect of the present invention; 

Fig. 2 is a block diagram illustrating the configuration 
of the ad hoc NW integration NW advertisement means in the 
mobile terminal according to the present Invention; 

Fig. 3 is a block diagram illustrating the configuration 
of the ad hoc/ infrastructure NW integration NW 
advertisement request means in Fig. 1; 

Fig. 4 is a block diagram illustrating the configuration 
of the ad hoc/ infrastructure NW integration destination 
address capture means in Fig. 1; 

Fig. 5 is a block diagram Illustrating the configuration 
of the ad hoc NW destination address capture means in Fig. 
4; 

Fig. 6 is a block diagram illustrating the configuration 
of the ad hoc/ infrastructure NW identification means 65 
in Fig. 4; 

Fig. 7 is a block diagram illustrating the configuration 
of the ad hoc/ infrastructure NW integration address 
management means in Fig. 1; 

Fig. 8 is a block diagram illustrating the configuration 
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of the ad hoc/ infrastructure NW identification means in 
Fig. 7; 

Fig. 9 is a block diagram illustrating the configuration 
of the ad hoc NW address management means in Fig. 7; 
5 Fig. 10 is a block diagram illustrating the 

configuration of the ad hoc NW/ network address management 
means in Fig. 9; 
; 2 Fig. 11 is a block diagram illustrating the 

{ f\ configuration of the ad hoc NW/ network address capture 

£P 10 means in Fig. 10; 

Fig. 12 is a block diagram illustrating the 
configuration of the ad hoc NW/ terminal address 
III management means in Fig. 9; 

\d Fig. 13 is a block diagram illustrating the 

j;| 15 configuration of the ad hoc NW/ terminal address capture 

means in Fig. 12; 

Fig. 14 is a block diagram illustrating the 
configuration of the ad hoc NW/ terminal address list 
transmission means in Fig. 12; 
20 Fig. 15 is a diagram illustrating the address capture 

procedure in a conventional infrastructure network; and 

Fig. 16 is a diagram illustrating the destination 
terminal address capture procedure in a conventional 
infrastructure network . 
25 DESCRIPTION OF THE EMBODIMENTS 
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The mobile terminal and the method of controlling the 
same according to the present invention will be described 
below by referring to the attached drawings. 

Fig. 1 illustrates the main configuration of the mobile 
terminal according to a first aspect of the present 
invention. Referring to Fig. 1, numeral 40 and 46 
represent input terminals; 41 and 47 represent output 
terminals; 42 represents ad hoc network advertisement 
means; 43 represents ad hoc/ infrastructure network 
integration advertisement request means; 44 represents ad 
hoc/ infrastructure network destination address capture 
means; 45 represents ad hoc/ Infrastructure network 
integration address management means; and 48 represents ad 
hoc/ infrastructure integration move management means. 
Packets on communication medium for the mobile terminal 
are input as receive packets via the input terminal 40. 
The packets are input to the ad hoc/ Infrastructure 
integration move management means 48, the ad hoc/ 
infrastructure network integration advertisement request 
means 43, the ad hoc/ infrastructure network integration 
destination address capture means 44, and the ad hoc/ 
infrastructure network integration address management 
means 45 via the input terminal 40. The above-mentioned 
system transmits necessary packets to be processed to the 
communication medium connected via the output terminal 41, 
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judged whether or not a network connected to the mobile 
terminal is an ad hoc network or infrastructure network, 
using receive packets, and implements address control 
necessary for network connection control of the mobile 
terminal, capture of a destination terminal address 
necessary for communication control, and move control of 
the mobile terminal. The ad hoc/ infrastructure network 
integration destination address capture means 44 outputs 
either a destination terminal address corresponding to a 
destination terminal's name input from the input terminal 
46 or information regarding a terminal corresponding to an 
input destination terminal's name not connected to the 
network, to the output terminal 47. The ad hoc/ 
infrastructure integration move management means 48 
consists of ad hoc/ infrastructure network integration 
network network advertisement request means 4 3 for 
requesting both an ad hoc network advertisement message 
containing a network address of ad hoc network and an 
infrastructure network advertisement message containing a 
network address of an infrastructure network; and ad hoc 
network advertisement means 42 for transmitting ad hoc 
network advertisement message to advertise the presence of 
an ad hoc network. 

Referring to Fig. 1, the ad hoc network advertisement 
means 4 2 can be configured, for example, as shown in Fig. 
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2. Referring to Fig. 2, numeral 40 represents an input 
terminal; 251 represents ad hoc network advertisement 
message detection means; 252 represents ad hoc network 
advertisement request message detection means; 253 and 257 
represent a logical sum arithmetic circuit; 254 represents 
a fixed timer; 255 represents a random timer; 256 
represents ad hoc network advertisement transmission 
means; and 41 represents an output terminal. In an 
infrastructure network, as shown by n C. perkins , "IP 
Mobility Support", Request for Comment: 2002, RFC2002, 
October 1996, a mobile agent which exists in an 
infrastructure network periodically broadcasts an agent 
advertisement message being information containing 
addresses of the mobility agent itself and the number of 
bits (net mask) used as a network address among the 
addresses. By receiving the message, the mobile terminal 
detects move between infrastructure networks to be 
connected. The mobile terminal on an infrastructure 
network can send an agent solicitation message to request 
agent advertisement message broadcasting. The mobile agent 
sends an agent advertisement message in response to the 
agent advertisement request message. In this embodiment, 
an agent advertisement message is called an infrastructure 
network advertisement message while an agent solicitation 
message is called an infrastructure network advertisement 
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request message 

contrast, since there is no node functioning as a 
server such as a mobility agent in the ad hoc network, a 
mobile \terminal itself sends an ad hoc network 
advertisement message containing network addresses in the 
ad hoc network connected thereto and, if required, an ad 
hoc network advertisement message. The ad hoc network 
integration network advertisement means 42 controls a ad 
hoc network advertisement message in the mobile terminal. 
The ad hoc network integration network advertisement means 
42 controls transmission of an ad hoc network 
advertisement message udang the method of controlling a 
mobile terminal according\to the second aspect of the 
present invention. The ad his^c network advertisement 

message detection means 251 receives a receive packet 

\\ 

input via the input terminal 4G^and then detects an ad hoc 
network advertisement message. The ad hoc network 
advertisement request message detection means 252 receives 
a receive packet input via the inpu)fc terminal 40 and then 



detects an ad hoc network advertisement request message. 
The ad hoc network advertisement message detection means 
251 outputs an ad hoc network advertisement message 
detection pulse to the logical sum arithmetic circuit 257 
and outputs a random timer halt pulse to %he random timer 
255. The ad hoc network request message defection means 
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252 outputs an adAhoc network advertisement request 
message receive pulse to the logical sum arithmetic 
circuit 253. The logical sum arithmetic circuit 257 
receives an ad hoc network advertisement message detection 
pulse as well as a random timer time-out pulse output out 
of the random timer 255 and then outputs as a fixed timer 
activation pulse the reWltant logical sum to the fixed 
timer 254. The fixed timer 254 is reset every time the 
fixed timer start-up pulse is input. The fixed timer 254 
10 measures a predetermined period of time and then outputs a 

fixed timer time-out pulseL to the logical sum arithmetic 
circuit 253 when a time-out^ occurs . The logical sum 
arithmetic circuit 253 receives an ad hoc network 
advertisement request messaae receive pulse and a fixed 
15 timer time-out pulse and then^ outputs as a random timer 

start-up signal the resultant! logical sum to the random 
timer 254. The random timer 254^ starts measuring the time 
to be randomly set every time peing started up in response 
to the random timer start-up ptilse. The random timer 254 
20 is reset every time the random timer halt pulse Is input . 

When the random timer 254 becomes \time-out , it outputs the 
random timer time-out pulse to the\ad hoc network 
advertisement message transmission\means 256 and the 
logical sum arithmetic circuit 257. \The ad hoc network 
25 advertisement transmission means 256 'starts up every time 
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the random timer Yime-out pulse is input and then 
configures the ad ape network advertisement message as a 
broadcast packet, th\is outputting it via the output 
terminal 41, \ 
5 In Fig. 1, the ad hoc/ infrastructure network 

integration network advertisement request means 43 can be 
configured as shown in Fd_g. 3. Referring to Fig. 3, 
numeral 0 represents an Anput terminal; 41 represents an 
output terminal; 25 represents infrastructure network 
; s !J 10 advertisement message recelLve means; 26 represents ad hoc 

j jf network advertisement message receive means; 27a and 27b 

* m represent counters; 34 represents a timer; 33 represents 

yn an adder; 29 represents a comparator; 50 represents 

l s M infrastructure network advertisement request message 

□ 15 transmission means; 51 represents ad hoc network 

advertisement request message transmission means; and 52 
represents a transmission queue A A packet is input to the 
infrastructure network advertisement request message 
transmission means 25 and the ad nbc network advertisement 
20 message receive means 26 via the input terminal 40. The 

infrastructure network advertisement\message receive means 
25 outputs a pulse to the counter 27a\every time it 
detects an infrastructure network advertisement message 
based on the input packet. The ad hoc network 
25 advertisement message receive means 26 outputs a pulse to 
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the counter 27b every time it detects an ad hoc network 
advertisement rttessage based on the input packet. Each of 
the counters 27a and 27b counts up the number of input 
pulses. In response to a reset pulse from the timer 34, 
the counters 27a and 27b output respective count -up values 
to the adder 33. The timer 34 measures a predetermined 
period of time and then sends a reset pulse to the 
counters 27a and 27b When the time-out occurs while 
starting up. The adder\33 adds the output from the counter 
27a with the output froifc the counter 27b and then outputs 
the sum to the comparator 29. The comparator 29 compares 
the output from the comparator with zero and then outputs 
a pulse representing zero or other status to the 
infrastructure network advertisement request message 
transmission means 50 and tlie ad hoc network advertisement 
request message transmission Wans 51. When the input 
pulse indicates zero, each of \ the infrastructure network 
advertisement request message transmission means 50 and 
the ad hoc network advertisement request message 
transmission means 51 judges that the mobile terminal has 
moved and then outputs a broadcast packet configured of an 
infrastructure network advertisement request message and 
an ad hoc network advertisement request message to the 
transmission queue 52 to capture the network after 
movement. The transmission queue 52 Vtransmits as a 
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broadcast packet the infrastructure network advertisement 
request message \and an ad hoc network advertisement 
request message onto the communication medium via the 
output terjninal 4J. 

The ad hoc/ infrastructure network integration 
destination address capture means shown in Fig. 1 can be 
configured as shown in Fig. 4. In Fig. 4, numerals 40 and 
46 represents input terminals; 41 and 47 represent output 
terminals; 64\epresents ad hoc network destination 
address capture means; 66 represents infrastructure 
network destination\address capture means; 65 represents 
ad hoc/ infrastructure network destination address capture 
means; and 61 to 63 represent switches. The ad hoc/ 
infrastructure network identification means 65 identifies 
whether or not the network connected to the mobile 
terminal is an ad hoc network ^or infrastructure network by 
the packet input via the input terminal 40. When the 
mobile terminal is connected to the ad hoc network, the ad 
hoc/ infrastructure network identification means 65 
controls the switches 61 and 63 to select the output from 
the ad hoc network destination address capture means 64. 
while it starts up the ad hoc network destination address 
capture means 64. When the mobile terminal rs connected to 
the infrastructure network, . . . The ad hoc nVtwork 
destination address capture means 64 and the \ 
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infrastructure network destination address capture means 
6 6 receiVe a destination terminal name from the input 
terminal &A and then transmit a destination terminal 
address request message onto the communication medium via 
the output terminal 41. The infrastructure network 
destination address capture means 66 also receives a 
receive packet Worn the input terminal 40 and a 
destination terminal address response message responded to 
the transmitted destination terminal request message and 
then outputs the result to the output terminal 47. The 
destination terminal Xaddress response message contains a 
requested destination terminal name and a destination 
terminal address. \ 

The ad hoc network destination address capture means 6 4 
shown in Fig. 4 can be configured as shown in Fig. 5. 
Referring to fig. 5 f numerals 40, 4 6 and 300 represent 
input terminals; 47 and 41 represent output terminals; 302 
represents destination terminal address request message 
transmission means; 303 represents destination address 
detection means; 304 represents a control circuit; 305 
represents a timer; 306 represents destination terminal 
address non-capture message generation means; 307 
represents a switch; 310 represents destination terminal 
address request message detection means; 311 represents a 
comparator; 312 represents a self terminal name capture 



means; and 313 represents transmission means. The ad hoc/ 
infrastructure network identification means 65 starts up 
the destination address detection means 303 in response to 
a start-up signal input via the input terminal 300. A 
destination terminal name is supplied to the destination 
terminal address message request transmission means 302 
and the destination address detection means 303 via the 
input terminal 46. The destination terminal address 
message request transmission means 302 configures the 
destination terminal address request message containing 
the destination terminal name as a broadcast packet for 
all terminals connected to the ad hoc network. The 
destination terminal acfdress message request transmission 
means 302 outputs the broadcast packet to the output 
terminal 41 via the transmission queue 313 and a timer 
start-up pulse to the timer 305 to start up the timer 305. 
The destination address detection means 303 extracts a 
destination terminal address response message from the 
receive packet input via the input terminal 40 and detects 
an address corresponding to a destination terminal address 
name a receive packet supplied via the input terminal 46. 
Then the destination address detection means 303 outputs 
the detected address to the switch 307 while it outputs an 
address detection pulse representing address detection to 
the timer 305 and the control circuit 304. The timer 305 
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is reset in response to an address detection pulse. When 
the timer 305 becomes a time-out after start-up, a time- 
out pulse representing a time-out is output to the control 
circuit 304 and the destination terminal address non- 
capture message generation means 306 . The control circuit 
304 controls the switch 307 to output a message showing 
that the destination terminal address input from the 
destination terminal address non-capture message 
generation means 306 cannot be captured and an output from 
the destination address detection means 303, to the output 
terminal 47. The destination address request message 
detection means 310 detects a destination address request 
message in response to a receive packet from the input 
terminal 4 0 and then extracts a terminal name of which a 
destination address is required. The comparator 311 
receives a terminal name from the destination address 
request message detection means 310 and a self terminal 
name. When the terminal name is equal to the self terminal 
name, the comparator 311 starts up the destination address 
message transmission means 314. The destination address 
message transmission means 314 creates a destination 
address message containing the terminal name and the 
terminal address of a self terminal and then outputs the 
transmission queue 313 to transmit a broadcast packet onto 
a communication medium. 
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The\ad hoc/ infrastructure network identification means 
6 5 showrkin Fig. 4 can be configured as shown in Fig. 6. 
Referring \o Fig. 6, numeral 40 represents an input 
terminal; 9 4V to 9 6 represent output terminals; 97 
represents infrastructure network advertisement message 
receive means; 98 represents ad hoc network advertisement 
message receive m^ans; 27a and 27b represent counters; 34 
represents a timer ;\ 91 and 92 represent comparators; and 
93 represents decoders. In response to an input packet, the 
infrastructure network\advertisement message receive means 
9 7 detects an infrastructure network advertisement message 
containing the network address of a network connected to 
the mobile terminal and then outputs a message detection 
pulse to the counter 27a. InVesponse to an input packet, 
the ad hoc network advertisement message receive means 98 
detects an ad hoc network advertisement message containing 
the network address of a network connected to the mobile 
terminal and then outputs a message\detection pulse to the 
counter 27b. The counter 27a counts ub every time the 
message detection pulse is input and then receives a reset 
pulse when the timer 34 become time-out .\The counter 27b 
counts up every time the message detection^ pulse is input 
and then receives a reset pulse when the tin^r 34 become 
time-out. In response to a reset pulse, the cVunter 27a 
outputs the count number of message detection pVilses at 
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the reset \time to the counter 91. In response to a reset 
pulse, the (counter 2 7b outputs the count number of message 
detection purses at the reset time to the counter 92. The 
comparator 91 Compares the input signal with zero and then 
outputs a pulse ^representing zero or other value* The 
comparator 92 compares the input signal with zero and then 
outputs a pulse representing zero or other value. When the 
comparator 91 output^, a pulse representing that the input 
signal is not zero, as\a pulse starting up the 
infrastructure network destination address capture means 
66, to the output terminal 94. When the comparator 92 
outputs a pulse representing that the input signal is not 
zero, as a pulse starting upYthe infrastructure network 
destination address capture mdans 64, to the output 
terminal 95. The decoder 93 receives the signal from the 
comparator 91 and the signal from the comparator 92. When 
the comparator 91 outputs a pulse Representing that the 
input signal is not zero, the decodW 93 outputs a control 
signal to the switches 61 and 65 to Selectively output an 
output from the infrastructure network^ destination address 
capture means 66 and outputs a control atignal to the 
switch 61 to output an input signal to the infrastructure 
network destination address capture means 166. When the 
comparator 92 outputs a pulse representing Vhat the input 
signal is not zero, the decoder 93 outputs apontrol 
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signal tdvthe switches 61 and 65 to selectively output an 
output from\the ad hoc network destination address capture 
means 64 and outputs a control signal to the switch 61 to 
output an input 9<Lgnal to the ad hoc network destination 
address capture meah^ 64. 

The infrastructure destination address capture means 66 
shown in Fig. 4 can be realized using the domain network 
system that inquires a terminal address corresponding to a 
destination terminal name and then notifies the mobile 
terminal inquired by a server of the destination terminal 
address (refer to Douglas E. Comer, "Internetworking with 
TCP/IP Volume I Principles, protocols and architecture". 
Third edition, 1995, Prentice-Hall, Inc.). 

SEhe ad hoc/ infrastructure network integration address 
management means 45 shown in Fig. 1 can be configured a 
shown in^ig. 7. Referring to Fig. 7, numeral 40 
represents ah input terminal; 41 represents an output 
terminal; 102 represents infrastructure network address 
management means; Js03 represents ad hoc network address 
management means; 104\represents ad hoc/ infrastructure 
network integration identification means; and 105 
represents a switch. Based on the receive packet from the 
input terminal 40, the ad hoc/NLnf rastructure network 
integration network identifications^ means 104 starts up the 
ad hock network management means 103\tfhen the mobile 
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terminal \s connected to an ad hoc network and starts up 
the inf rastisucture network management means 102 when the 
mobile terminal is connected to an infrastructure network. 
The ad hoc/ infrastructure network integration network 
5 identification means 104 selects the output from the ad 

hoc network addressNmanagement means 103 or infrastructure 
network address management means 102 in a start-up state 
by controlling the switb^ 105 and outputs it tot he output 
terminal 41. 

10 The ad hoc/ infrastructure network identification means 

104 shown in Fig. 7 can be configured as shown in Fig. 8. 
Referring to Fig. 8, numerals 40 represents an input 
terminal; 21, 22, and 24 represents output terminals; 25 
represents infrastructure network advertisement message 

15 receive means; 26 represents ad hoc network advertisement 

message receive means; 27a and 27b represent counters; 28, 
29 and 30 represent comparators; 31 represents a decode; 
32 represents an encoder; 33 represents an adder; and 34 
represents a timer. A receive packet is input to the 

20 infrastructure network advertisement message receive means 

25 and the ad hoc network advertisement message receive 
means 26 via the input terminal 40. When the 
infrastructure network advertisement message receive means 
25 detects an infrastructure network advertisement message, 

25 it outputs a message detection pulse to the counter 27a. 



When the ad hoc network advertisement message receive 
means 26 detects an ad hoc network advertisement message, 
it outputs a message detection pulse to the counter 27b. 
The counter 27a counts up every time the message detection 
pulse is input while it receives a reset pulse output when 
the timer 34 becomes time-out. The counter 27b counts up 
every time the message detection pulse is input while it 
receives a reset pulse output when the timer 34 becomes 
time-out. In response to the reset pulse, the counter 27a 
outputs the count number of message detection pulses at 
the reset time to the comparator 28 and then resets the 
count number. In response to the reset pulse, the counter 
27b outputs the count number of message detection pulses 
at the reset time to the comparator 28 and then resets the 
count number. The adder 33 adds the output from the 
counter 27a and the output from the counter 27b and 
outputs the sum to the comparator 29. Each of the 
comparators 28, 29 and 30 compares an input signal with 
zero and then outputs a pulse representing whether or not 
the input signal is zero. The comparator 28 the pulse to 
the output terminal 21 and the decoder 31. The pulse from 
the output terminal 21 representing that the input signal 
is not zero is output as a start-up signal for the 
infrastructure network address management means 102. The 
comparator 29 outputs the pulse to the decoder 31 and the 
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encoder 32 while the comparator 30 outputs the pulse to 
the decoder 31 and the encoder 32. The decoder 31 outputs 
a control pulse to the switch 105. The control pulse means 
that (1) the infrastructure network address management 
means 102 outputs its output to the output terminal 41 
when the decoder 31 receives a pulse representing that the 
input signal is not zero, from the comparator 28, that (2) 
the ad hoc network address management means 103 outputs 
its output to the output terminal 41 when the decoder 31 
receives a pulse representing that the input signal is 
zero, from the comparator 29, and that (3) the ad hoc 
network address management means 103 outputs its output to 
the output terminal 41 when the decoder 31 receives a 
pulse representing that the input signal is not zero, from 
the comparator 30. The encoder 32 receives output pulses 
from the omparators 29 and 30, encodes (1) a signal 
representing a new ad hoc network configuration when the 
decoder 32 receives a pulse representing that the input 
signal is not zero from the comparator 29 and (2) a signal 
representing a pulse configuration showing connection to 
an existing ad hoc network when the decoder 32 receives a 
pulse representing that the input signal is not zero from 
the comparator 30, and then outputs the encoded signal as 
a start-up pulse to the ad hoc network address management 
means 103 to the output terminal 24. 
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The infrastructure network address management means 102 
captures the terminal address of the mobile terminal and 
the network address of the infrastructure network. This 
can be realized by, for example, the dynamic host 
configuration protocol (DHCP) (for example, refer to 
Douglass E. Comer, "internetworking with TCP/IP Vplume I 
Principles, protocols and architecture", Third edition, 
1995, Prentice-Hall, Inc.). In the DHCP, a DHCP server is 
installed that manages terminal addresses and network 
addresses on an infrastructure network to supply a 
terminal address and a network address based on a request 
of the mobile terminal. 

S^n contrast, the ad hoc network address management means 
103 shown in Fig. 7 can be configured as shown in Fig. 9. 
Referring\to Fig. 9, numerals 40 and 115 represent input 
terminals; rk represents an output terminal; 112 
represents ad hoc network/ terminal address management 
means; 113 represerrks ad hoc network/ network address 
management means; and ri4 represents a transmission queue. 
Each of the ad hoc networkXterminal address management 
means 112 ad the ad hoc/ network address management means 
113 receives receive packets via rim input terminal 40 for 
management operation. The ad hoc netwfc*rk/ terminal address 
management means 112 outputs messages foisi management to 
the transmission queue 114, thus sending itNto the switch 
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lo^via the output terminal 111. The ad hoc network/ 
network address management means 113 outputs messages for 
management: to the transmission queue 114, thus sending it 
to the switch 105 via the output terminal 111. Each of the 
5 ad hoc networkK terminal address management means 112 and 

the ad hoc network/ network address management means 113 
receives a signal representing whether or not the output 
□ terminal 24 (shown inNFig. 8) is connected to a newly 

configured ad hoc network, or is connected to the existing 
10 ad hoc network. The ad hocV network/ network address 

management means 113 output sV a network address of an ad 
hoc network to be connected arm a network address captured 
signal showing network address capture completion to the 
ad hoc network/ terminal address management means 112. 
15 The ad hoc network/ network address management means 113 

shown in Fig. 9 is configured as shown in Fig. 10. 
Referring to Fig. 10, numerals 115 and 40 represents input 
terminals; 113, 131 and 134 represent output terminals; 
121 represents ad hoc network/ network address request 
20 message detection means; 122 represents ad hoc network 

advertisement message detection means; 123 represents ad 
hoc network/ network address capture means; 124 represents 
a gate; 125 an 126 represent switches; 127 represents a 
memory; 128 represents a comparator; 129 represents ad hoc 
25 network/ request network address spent message message 



transmission means; and 133 represents a transmission 
queue. The decoder 132 decodes an input signal sent via 
the input terminal 115. As a result, when the input signal 
represents new ad hoc network configuration, the decoder 
132 starts up the ad hoc network/ network address capture 
means 123 and controls the switches 125 and 126 to select 
the output from the ad hoc network/ network address 
capture means 123. When the system is connected to the 
existing ad hoc network, the decoder 132 starts up the ad 
hoc network advertisement message detection means 122 and 
controls the switches 125 and 126 to slet the output from 
the ad hoc network advertisement message detection means 
122. 

Let us now explain the case where the system is 
connected to an existing ad hoc network. The ad hoc 
network advertisement message detection means 122 is 
started up. Then the ad hoc network advertisement message 
detection means 122 receives a receive packet input via 
the input terminal 40, detects an ad hoc network 
advertisement message containing the network address of an 
ad hoc network, and extracts the network address of the ad 
hoc network. The mobile terminal is connected to the 
network using the network address. The switch 126 sends 
the network address to the output terminal 134 and the 
memory 127. The switch 125 sends a network address 



captured signal representing that a network address has 
been captured, to the gate 124 and the output terminal 131. 
In response to the network address captured signal, the 
gate 124 passes the output of the ad hoc network/ network 
address request message detection means 121. The ad hoc 
network/ network request message detection means 121 
receives a receive packet via the input terminal 40. When 
a new ad hoc network is configured, the ad hoc network/ 
network request message detection means 121 detects an ad 
hoc network/ network address request message and then 
extracts a required network address. The ad hoc network 
address request message contains a desired network address 
and is broadcast onto the communication medium. The 
required network address passes through the gate 124. The 
comparator 128 compares the requested network address with 
the ad hoc network address of the currently-connected ad 
hoc network stored in the memory 127. When the network 
address agrees with the network address stored in the 
memory 127, the ad hoc network/ request network address 
spent message transmission means 129 is started up to 
transmit as a broadcast packet an ad hoc network/ request 
network address spent message representing the network is 
in use. The ad hoc network/ request network address spent 
message transmission means 129 configures an ad hoc 
network/ request network address spent message and then 
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outputs it to the transmission queue 114 via the 
transmission queue 133 and the output terminal 130, 

ft^xt , explanation will be made as to the case where a 
new adshoc network is configured. In this case, the ad hoc 
network/Xnetwork address capture means 123 starts up. The 
ad hoc network/ network address capture means 12 shown in 
Fig. 10 can be realized as shown in Fig. 11. Referring to 
Fig. 11 , numerals 500 and 40 represent input terminals ; 
503, 510 and 511 Vepresent output terminals; 502 
represents network \ddress candidate setting means; 503 
represents ad hoc netWork/ network address request message 
transmission means; 5 04\ represents ad hoc network/ network 
address captured signal detection means; 506 represents ad 
hoc network/ request network address spent message 
detection means; 507 represents a comparator; 508 
represents a timer; and 509 represents a gate. The network 
address candidate setting means \502 receives a signal from 
the decoder 132 via the input teri^inal 500 and then 
outputs the network address candidate of an ad hoc network 
to be configured while it starts up the timer 508. The ad 
hoc network/ network address request message transmission 
means configures an ad hoc network/ network address 
request message using the input network address candidate 
and then outputs it as a broadcast packet toi the 
transmission queue 133 to transmit onto the communication 
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mediurtv via the output terminal 511. The ad hoc network/ 
requestNnetwork address spent message detection means 506 
receives )i packet on the communication medium via the 
input terminal, detects an ad hoc network/ request network 
5 address spentV message , and then extracts a spent network 

address to output to the comparator 507. The comparator 
507 compares the Nspent network address from the ad hoc 
network/ request network address spent message detection 
means 506 with a network address candidate from the 
10 network address candidate setting means 502. If both the 

addresses are agreed, the comparator 507 re-starts up the 
network address candidate setting means 502 and then 
outputs a different network address as a network address 
y candidate. At this time, thea network address candidate 

15 setting means 502 restarts up^the timer 508. 

The time-out of the timer 508 means that an ad hoc 
network/ request network address spent message of the 
network address candidate as a spent network address is 
not received within the measurement time of the timer 508. 
20 The network address candidate is used as the network 

address of a new ad hoc network. Thus, when the timer 508 
becomes a time-out, a time-out signal is output to the 
gate 509 and the ad hoc network/ network address captured 
signal generation means 504. In response to the time-out 
25 signal, the gate 509 opens to output as a captured network 
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address the network address candidate from the network 
address candidate setting means 502 to the switch 128 via 
the output terminal 511. The ad hoc network/ network 
address captured signal generation means 504 outputs a 
network address captured signal to the switch 125 via the 
output terminal 503. 

The ad hoc network/ terminal address management means 
112 shown in Fig. 9 can be configured as shown in Fig. 12. 
Referring to Fig. 12, numerals 115, 198, 199 and 40 
represents input terminals; 159 represents an output 
terminal; 150 represents ad hoc network/ terminal address 
capture means.; 151 represents a control circuit; 152 and 
153 represent niemorles; 154 represents a gate; 155 
represents ad hofc network/ terminal address request 
detection means; 156 represents ad hoc network/ terminal 
address list detection means; 157 represents ad hoc 
network/ terminal llstVtransmisslon means; 158 represents 
a comparator; and a transmission queue. The ad hoc 
network/ terminal address (sapture means 150 receives a 
signal from the output terminal 24 via the input terminal 
115, a network address captured, signal from the output 
terminal 134 via the input terminal 199, a capture network 
address from the output terminal 13SL via the input 
terminal 199; and a packet sent from \he input terminal 40. 
The transmission queue 160 receives a necessary message as 
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a broadcast packet transmits to the transmission queue via 
the output\ terminal 159. When capturing a terminal address, 
the ad hoc network/ terminal address capture means 150 
outputs a terminal address captured signal to the control 
circuit 151 ank a terminal address list to the memory 152. 
When receiving a terminal address captured signal, the 
control circuit l\l opens the gate 154 while it stores the 
open time into the Vemory 153. 

When the gate 15 4 opens after the capture of the 
terminal address, the receive packet from the input 
terminal 40 is input to the ad hock network/ terminal 
address request detection means 155 and the ad hoc 
network/ terminal address list detection means 156. When 
detecting an ad hoc network/ terminal address list request 
message requesting the address list of a terminal 
connected to the ad hoc network, the ad hock network/ 
terminal address request detection means 155 starts up the 
ad hoc network/ terminal address list transmission means 
157 to starts transmitting the address list held. At the 
startup, the ad hoc network/ terminal address list 
transmission means 157 configures as a broadcast packet an 
address list stored in the memory 152 and an address 
network/ address list message containing the address list 
based on the time the terminal is connected to the network 
and then outputs it the communication medium via the 
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transmission queue 160. When receiving an ad hoc network/ 
terminal address list message containing the address list, 
the ad hoc network/ terminal address list detection means 
156 halts the operation of the ad hoc network/ terminal 
address list transmission means 157 while it extracts the 
address list from a received message. Then, the address 
list is output to the comparator 158. The comparator 158 
compares the received address list with the address list 
held in the memory 152. The address list in the memory 152 
is updated based on the comparison list. 

^he ad hoc network/ terminal address capture means 150 
showh in Fig. 12 can be configured as shown in Fig. 13. 
Referring to Fig. 13, numerals 115, 131 (198), 134 (199) 
and 40 represent input terminals; 175, 178 and 179 
represent output terminals; 183 and 182 represent logical 
product circurts; 171 represents a gate; 181 represents a 
decoder; 180 represents ad hoc network/ terminal address 
setting means; 174 represents ad hoc network/ terminal 
address list request message transmission means; 172 
represents ad hoc network/ terminal address list message 
detection means; 173 represents ad hoc network/ terminal 
address selection means; and r77 and 178 represent 
switches. A signal is input from\the output terminal 24 
via the input terminal 115. The decoder 181 outputs a 
start-up pulse to the logical product\circuit 182 when a 
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new ad H^>c network is configured and outputs a start-up 
pulse to ishe logical product circuit 183 when the mobile 
terminal isy connected to the existing ad hoc network. The 
logical product circuit 183 obtains the logical product of 
5 the network audress captured signal input via the input 

terminal 170 and the output of the decoder 181. The 
logical product\circuit 182 obtains the logical product of 
the network address captured signal input via the input 
terminal 170 and tJie output of the decoder 181. When both 
10 the signal from the decoder 181 and the signal from the 

input terminal 198 are input, the logical product circuit 
183 starts up the ad \hoc network/ terminal address list 
request message transmission means 174 to connect the 
mobile terminal to theYexisting ad hoc network. When both 
3 15 the signal from the decoder 181 and the signal from the 

input terminal 198 are input, the logical product circuit 
182 starts up the ad hoc network/ terminal address setting 
means 180. Moreover, by controlling the switches 176 and 
177, the decoder 181 outputs the output from the ad hoc 
20 network/ terminal address selection means 173 when the 

mobile terminal is connected uo the existing ad hoc 
network and outputs the output \f rom the ad hoc network/ 
terminal address setting means l\$0 when a new ad hoc 
network is configured. 
25 First, the ad hoc network/ terminal address setting 
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means 180 is started up and then captures the terminal 
address in the new ad hoc network. The ad hoc network/ 
terminal address setting means 180 receives a network 
address to be used in the new ad hoc network, from the 
output terminal 134 via the input terminal 199. Since 
there are no other terminals in the ad hoc network, the ad 
hoc network/ terminal address setting means 180 decides a 
terminal address based on the network address from the 
input terminal 199. Moreover, an address list is output 
based on a predetermined address. The switch 176 outputs 
the address list to the memory 152 via the output terminal 
179. When the address list is output, the switch 177 
outputs a terminal address capture signal showing terminal 
address capture to the control circuit 151 via the output 
terminal 178. 

When the mobile terminal is connected to the existing ad 
hoc network, the ad hoc network/ terminal address list 
request message transmission means 174 is started up. The 
ad hoc network/ terminal address list request message 
transmission means 174 creates an ad hoc network/ terminal 
address list request message requiring a terminal address 
list connected to the ad hoc network and then outputs it 
as a broadcast packet on the communication medium via the 
output terminal 175, thus transmitting it to the 
transmission queue 160. At this time, the gate 171 passes 



a receive packet input from the input terminal 170. The ad 
hoc network/ terminal address list message detection means 
172 receives a receive packet from the input terminal 40 
and then detects an ad hoc network/ terminal address list 
message containing as a message an address list. The ad 
hoc network/ terminal address list message detection means 
172 extracts an address list from the message and outputs 
it to the ad hoc network/ terminal address list selection 
means 173. The ad hoc network/ terminal address list 
selection means 173 selects an address not still used from 
the input address list as the terminal address of the 
mobile terminal, enters it into the address list, and then 
outputs it to the memory 152 via the switch 176 and the 
output terminal 179. The terminal address capture signal 
showing the terminal address capture is output to the 
control circuit 151 via the switch 177 and the output 
terminal 178. 

The ad hoc network/ terminal address list transmission 
means 157 shown in Fig. 12 can be configured as shown in 
Fig. 14. The ad hoc network/ terminal address list 
transmission means 157 employs the mobile terminal control 
method (procedure of providing information) according to 
the third aspect of the present invention. Referring to 
Fig. 14, numerals 200, 203, 205 and 208 represents input 
terminals; 202 represents an output terminal; 201 
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represents ad hoc network/ terminal address list message 
creation means; 204 represents current time capture means; 

206 represents time difference derivation means; and 207 
represents a timer. In response to the start-up signal 

5 from the ad hoc network/ terminal address request 

detection means 155 via the input terminal 200, the ad hoc 
network/ terminal address list message creation means 201 
receives an address stored in the memory 152 from the 
input terminal 203 and then creates an ad hoc network/ 

10 terminal address list message, thus starting up the 

current time capture means 204. The current time capture 
means 204 captures a current time and outputs it to the 
time difference deviation means 206. The time difference 
deviation means 206 receives the current time and a 

15 terminal address capture time stored in the memory 153 via 

the input terminal 205 and derives the time for which the 
terminal is connected to the ad hoc network, thus 
outputting it to the timer 207. The timer 207 determines 
the measurement time based on the connection time derived 

20 from the time difference deviation means 206. The timer 

207 receives a process halt signal output from the ad hoc 
network/ terminal address list detection means 156 via the 
input terminal 208. In response to the process halt signal, 
the timer 207 is reset. The timer 207 notifies the ad hoc 

25 network/ terminal address list message creation means 201 



of its time-out. When receiving notification of the time- 
out from the timer 207, the ad hoc network/ terminal 
address list message creation means 201 outputs a created 
ad hoc network/ terminal address list message to the 
transmission queue 160 via the output terminal 202 to 
transmit as a broadcast packet onto the communication 
medium. 

According to the present invention, the mobile terminal 
can integrally move between an infrastructure network and 
an ad hoc network. 

Moreover, according to the present invention, the mobile 
terminal control method (method of providing information) 
can effectively provide necessary information for 
communications . 

The entire disclosure of Japanese Patent Application No. 
9-210995 filed on August 5, 1997 including specification, 
claims , drawing and summary are incorporated herein by 
reference in its entirety. 



